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The purpose of this paper is to provide a hardware /software comparison of the 
Universal Time Sharing (UTS , Xerox) " and TOPS-10 (DEC) operating systems. The 
paper will begin by discussing, for each operating system respectively, the 
following topics: 

. General Capabilities 

. Hardware Configuration Requirements 

. File Management 

System Measurement 
. Scheduling Techniques 
. Reliability and Recoverability 
, Time -Sharing Response Time 
.Re-entrant Processors ; ' 
. Program-System Protection 
. File Security 

Tjhe paper will conclude by comparing the strengths and weaknesses of each sys- 
tem relative to the aforementioned topics^ 

;■ /;■ ■■■:' .: .. .^r . • I ■ ^-v , ; i i i <:■ s . 

The TOPS-10 Operating System offers' by means: 6f a 'uset'^eotnmahd language the ■ 
following capabilities; '* ' 

.Time -sharing 

. Multiprogrammed Batch' Processing 

. Remote Batch 

. Real-Time 

This operating system executes batch operations in a background mode (maximum 
of 127 concurrent jobs) while supporting up to 127 local and remote interactive 
terminals. The time-sharing system supports such composition, editing, and /,. 
debugging programs as FORTRAN, COBOL, MACRO-10, BASIC, AID, and EDITOR. The 
TOPS-10 OS offers a relatively extensive instruction set (366 instructions) 
including floating point and byte manipulation instructions. The word size 
of the system is 36 bits and utilizes 7-bit USACII characters. This OS facil- 
itates a parallel mode of operation by allowing data channels and arithmetic 
processors simultaneous access to separate memory modules, i.e., asynchronous, 
interleaved memory modules, each containing four ports, ;iare; provided. The 
TOPS-10 OS supports real-time tasks at a microsecond response level by allowing^! 
such tasks to interface directly with the priority interrupt system. Real-time _ / i ()^ 
response is limited only to the ability of the hardware to respond to interrupts, t X\}'' 



The TOPS-10 OS was designed on the concept of modularity, thereby allowing a 
wide variety of hardware and peripheral equipment to be used by the system. 
All peripheral equipment is software-supported through the expandability of 
the DEC-10 monitor; i.e., peripheral handling routines can be added to the 
monitor with no changes to existing software required. The standard TOPS-10 
system requires the following hardware! 

. Card Reader 

. Card Punch 

. Lino Printer 

. Dec tape Transport 

. Magnetic Tape Transport, 

. Disc Drive 

. High-Speed Swapping Drum 

. Alphanumeric Terminals 

The minimum amount of core memory suggested for the TOPS-10 OS is 64K . How- 
ever, if the system is to support a heavy load of Batch and Time-Sharing users 
the system will not be effectively utilized at 64K, 128K is suggested. Memory 
is expandable in 32K modules to 256K on a single processor system and 4096K/'on 
a dual processor system. 

The file management facilities of the TOPS-10 OS allow for the handling of .'^ ^^\ ,, 

sequential and random access files. Files allocated to And/Or created by a ^'''^'I (iV' 

user are usually referred to by an alphanumeric name which the operating system ^\ 

equates to a particular physical device and location. The system maintains 

for each user (normally a "time-sharing user) a user master catalog which identir 

fies the name, access method, protection level and physical location of each 

permanent file assigned to a particular user. The number of files a user may 

create is limited only by a quota imposed on the user by the installation. 

File storage may be explicitly created by a user before referencing a file or 

dynamically allocated by the system at execute time. The system provides for 

simultaneous use of a file among several users through the use of protection 

codes. The file management capabilities provided by TOPS-10 relieves the user 

of any considerations of device dependence, ; i.e., a user may use a file with- "^ 

out any a priori knowledge of the device (disc, pack, disc, drum) on which 

the information is stored. The system also organizes files independent of access / 

method so that it is not necessary to completely reorganize a file to change 

from sequential-access to random access methods. 

The TOPS-10 OS supplies a standard set of system measurement and tuning facili- 
ties. To measure system performance, dumps of selected system tables, schedul- 
ing and dispatching queues and accounting information may be requested. A set 
of system diagnostic routines are also available which monitor system activity 
and create tables of performance Information. This performance information is 
scanned periodically by report generators which display in a tabular format 
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such statistics as CPU idle time, channel busy time, etc. Tuning facilities 
exist in the form of SYSGEN options which installations may vary to accommo- 
date their specific needs. At system generation time, the option exists to 
vary parameters determing time-sharing slice time, queue sizes, core resi- 
dent portions of OS, etc. 

The scheduler is the "nucleus" of the TOPS-10 OS. The scheduler controls the 
scheduled use of the system; i.e., determines the sequence of time allotments 
to the users. The scheduler maintains a queue of jobs requesting allocation. 
The jobs in this queue are ordered according to external priority and system 
demands. As a job reaches the top of the queue, it passes to a queue main- 
tained by the peripheral allocator. Upon allocation of requested peripherals, 
the job is passed to the core allocator. After receiving the necessary core, 
the job is passed to the dispatcher. The dispatcher maintains an ordered 
queue of jobs ready for execution. As jobs are dispatched from this queue, a 
"quantum" of execution time is assigned to the job. If the job completes 
during its quantum, it is passed to a wrapup routine. If the job exhausts 
its quantum without completing, it is returned to the end of the dispatch 
queue. If a job is interrupted before completing its quantum due to initiation 
of an I/O operation, the job is returned to the dispatch queue and will usually 
regain control when the I/O operation has completed. The number of jobs which 
are allowed to pass to the scheduler can be controlled by the operator. Thei, 
operator may type "SCHEDULE N" which has the followingieffect based- om the 
value of N: 

N=0 ..Normal time-sharing-batch operation 

N=l ; No further LOGINS allowed 

N=2 No further LOGINS from remote terminals , 

During the course of a; job's execution, the job will^reside in only one queue 
at any point in time. Primary among these ; queues ^arei the > following s 

.. Run Queue 

.: I/O Wait, Queue 

. I/O Wait Satisfied Queue 

.' Sharable Devite Wait Queue' 

. Teletype Wait Queue 

; Teletype Watt';Satisfled''Qiieiie' 

• ; Stop; Queue 

i ' Null'i^ueiie' 
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Recoverability and reliability are very .Important parts of any system. The 
lOPS-lO OS functions in conjunction with the following safety features: 

'.' . Power Failsafe 
: , Automatic Restart 

, Temperature Protection. 

If system power fails, an interrupt is generated to initiate a program which 
saves all registers and status information needed to facilitiate a restart. 
If a power surge occurs, a sequence of power-down operations will be initiated 
and automatic restart will occur when power returns. Similarly, in the case 
of sudden temperature variations, an interrupt is generated to save register 
and status information. Besides these hardware features, TOPS-10 provides at 
discrete intervals snap dumps, core image and system table dumps, file system 
backup copies, etc. The purpose of these dumps is to facilitate restart and / 
aid in the debugging of system errors. . 

Time-sharing response time is an important gauge of an operating system's effi- 
ciency. Current DEC literature indicates that a uniprocessor system can 
handle up to 63 terminals and a dual processor systiem up to 127. However, the 
literature fails to indicate how response times vary with the number of users. | 
My experience as a TOPS-10 time-sharing user (Irvine) indicates that time- 
sharing response time is extremely poor when the system is trying to maintain 
a moderately heavy batch load while supporting more than 10 terminals. The 
system responds favorably when there are no more than 5 time-sharing users. 
However, when the number of users exceeds 5, the degradation in response time 
is quite apparent. 

In the TOPS-10 OS, all software which may be requested simultaneously by more 
than one user is pure code, i.e., re-entrant. The time-sharing Monitor, 
FORTRAN Compiler, COBOL Compiler, etc., are all re-entrant routines. This 
re-entrant capability has the effect of conserving core in that a single copy 
of a re-entrant program may be shared by a number of users at< the same time. 
Re-en trancy is accomplished by two relocation registers which allow a user 
area to be divided into two logical segments which may occupy noncontiguous 
areas in physical core. Re-entrant programs are always composed of two seg- 
ments--a low, nonsharable segment which usually contains just data, and a 
high, sharable segment which contains instructions and constants. The sharable 
segment is "write" protected to prevent modification. 

User-system protection is accomplished in two ways by the TOPS-10 OS. Firstly, 
a master-slave operating mode exists which prevents a user from executing any 
master mode instructions which might impair the integrity of the system. ; ■: 
Secondly, user programs are prevented from adversely affecting the system or 
another user program by assignment of a protection register to a user program. 
The protection register contains the maximum relative address the user can 
reference. Thus, if a relative address generated by a user program is greater 
than the contents of its associated protection register, a monitor trap occurs 
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and the user program is aborted. Thus, no user program can access any storage 
location except those specifically assigned to the job. As an additional pro- 
tective measure, all re-entrant code is "write" protected to prevent contami- 
nation by unauthorized users. 

File security is maintained among users of the TOPS-10 system through the use 
of protection codes. These codes, which are assigned when the file is created, 
describe access privileges of the person who created the file and other 
authorized users. Access Codes of to 7 may be assigned to a file where 
allows all access privileges and 7 allows no access privileges. 

Access priviliges specify whether a file may be read, written, executed, updated, 
renamed, or appended to and to whom such privileges apply. Files may be created 
with any combination of access privileges, thereby allowing a user to restrict 
the use of a file in any manner desired. To insure file system integrity and 
protect the user against inadvertent destruction of his own files, ufier files^: 
are periodically saved on backup storage. This provides the capability of ..:r 
selectively restoring a damaged file or a set of fil68 if a user so requests. 
Thus, the operating system protects a user's files from unauthorized access 
by other users and from ihadvertent mistakes made -by -the file originators ii. 
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Universal Time Sharing System (UTS), developed by Xerox Data Systems, is an ■ ' 
operating system utilized primarily for its time-sharing capabilities. UTS 
is the result of several years of experience on other XDS operating systems 
including BCM, BTM (Batch Time Sharing Monitor), RBM (Real-Time Batch Monitor), 
and BPM (Batch Processing Monitor) .. Jin fact, BPM is a subset of UTS giving 
this operating system all the batch capability of BPM in addition to time- 
sharing. • / , ■ ^- ■■' '■'-' ■'■:' 

UTS provides the following concurrent general capabilities: 



. Time-Shating .1 

, Multi programmed Batch Processing 
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. Real-Time Processing 

Time-sharing cpabilities allow for up to 128 users to initiate and access the 
on-line services from a variety of character-oriented terminals. User programs 
are stored on the high-speed XDS Model 7212 RAD for rapid access to core 
memory for execution. Batch processing may be initiated via 1) local batch, 
2) remote batch using high-speed remote batch terminals, or 3) terminal batch. 
Batch and time-sharing programs are completely compatible so that large batch 
programs may be checked out in the time-sharing environment for monitoring 
purposes and readily entered into the batch stream when the user desires to 
run large amounts of data. This removes the necessity for a user to sit idle 
ajt a terminal during a long run. Real-time processing consists of core- 
resident real-time programs utilizing the Sigma high-speed hardware interrupt 
system. Nonresident modules may be established at SYSGEN time. Interrupts 
may be armed, enabled, and triggered via program control. .When an interrupt 
occurs, foreground action. takes place on a high priority basis. In addition, 
peripherals may be dedicated to real-time processing at system generation 
time to insure the fastest response time. 

UTS offers META-SYMBOL (assembly language), COBOL, BASIC, and FORTRAN IV in 
addition to various application languages (GPDS, 1401 SIM,^ SL-1). Features 
for manipulating programs include capability for; ' prpgi'-.-n ecu : " \ . 

' • ' ■■■;.■.. .',■■■■ ■:-:/:>: ■■ -'-Jon;' to Insurt* ' fa^f ar vc^?:;t:^■;. 

. Creating or modifying source files 

. Creating relocatable object modules (ROM's) 

. Creating load modules 1 < ; v V;:; :;. ci-.: •' . <; - 

V Modifying object module symbols ' >: : r r r :. :.,: : > ; 

V Load and execute object programs with library search 

'. Executing object programs under control of one of the debugging'^' - • 
';'\. systems ',. ■'' y:' '''.''!' ' ' ['' • ^"\ '' 

. Resume execution of programs interrupted or stopped by the user 
for debugging purposes ! , ,- . , / wriy-, x; " ' , ' ,; v ' '.v-.l 

..Save core image of program being executed 'arid 'retrieve it for'*-' ^^ -' ' •■". 
'■'■^continued execution \"''''^' "'^' o^i.^ ■ prtysical pag^^:; ;]::e r,cc:<A c-^vu 



• Copy and delete permanent files 
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An EDIT system enables the user to modify files with ease. In addition, vari- 
ous other processors enable the user to manipulate files and other items 
related to his terminal environment. The file system is device independent, 
meaning the user need not modify his program to change from one l/O device 
to another. 

UTS operates on the Sigma 6, 7, or 9. We will discuss the Sigma 7 hardware*!, 
The Sigma 7 system consists of basicallys 

\» Memory of up to 8 magnetic core storage units 

. A central processing unit (CPU) which addresses core memory, 
"^ fetches and stores information, performs arithmetic and logical 
operations, sequences and controls instruction execution, and 
controls the exchange of information between core and other ele- 
ments of the system. 

. Input/output system controlled by one or more input/output 
processors, each providing data transfer between core memory 
and the peripheral input/output devices and operating simultane- 
ously with.. the. CPU., .;■. r.^^ - /.:n:iv. !.-■, v:-..:;, .;-;■.. ;:v:l;"'.-. 

The Sigma 7 is a word-oriented virtual memory machinci a word consisting of 
32,:bits plus a parity -bit. ;:->:.. *, r-.v-- :■:••' ::':\<] i,nV.-, j.,;;-^:- '.;.:;■:, ,. .'-■.• -rvm. 

. Data quantities in core addressable as 1-^2-, 4-, or 8-byte t- 
■:':■/ quantities. •,■', ^. ■■>.:••■■■-■:■■,■■■' -t \'I'. :., ''■..!:- •■■::;• 1^ 

i Memory expandable from 8,192 to 131,072 words in increments of ^'; 
8,192 or 16,384 words. Recommended minimum system is 80K. 

o Sixteen general-purpose registers, expandable to 512 in incre- 
.V ments of sixteen. ' / '•-:;,■•,■.■>■..• ■,:.'-, ■^l, (r.- n-i ■!--^ i vr^.^- , , ]-;?■ .^v'-v. 

. Hardware memory mapping (optional) " [,[ 

. Real-time priority interrupt system with 240 levels. Interrupts 
may be armed, enabled, and/or triggered via program control. 

. Interruptability of "long" instructions to insure faster response 

time. ■ ■'■■''■■ ' / ' ■ ' ■■ "^ '■■ ■■ ' ■■ 

The Sigma 7 supports a wide variety of peripheral equipment, including magnetic 
tape units (7- or 9-track), rapid access disc, card readers, card punches, dis- 
play terminals, keyboard printers, line printers, paper tape readers , and punches , 
graph plotters, and data communication equipment. A typical system might con- 
sist of CPU with memory map connected via multiple memory ports to core memory 
modules, a selector l/O processor for handling the swapping RAD, and a multi- 
plexor l/O processor for handling a card reader, line printer, card punch, tape 
unit, disc unit, and communications controller with several remote terminals. 

Memory management is done via a hardware memory map. Physical and virtual 
memory is segmented into 512-word sections called pages. Whereas virtual memory 
is contiguous,' physical memory need not be. Physical pages are scattered 
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throughout core based on their availability. The hardware memory map which is 
loaded into the user's JIT specifies where a user's virtual memory page is 
physically located. Sigma 7 utilizes the "all-in" or "all-out" concept for 
loading and execution of programs in core. 

The UTS file structure is designed for utilization of random access storage 
media. Three types of files may be used, namely 1) consecutive or sequential, 
2) keyed or indexed sequential, and 3) random. Consecutive are those which 
are created and accessed in order. Keyed files consist of a collection of 
related records, with each record identified by a key. Random files provide 
the user with a contiguous random access storage area to be organized at his 
own discretion. The file organization itself consists of a system of pointer 
tables. A master catalog of accounts points to the file directory location 
for each user. The file directory points to the file information table (FIT) - 
which in turn points to the files. 

UTS maintains a system of performance monitoring to facilitate system measure- 
ment and tuning. Results are displayed via a dedicated terminal and items are 
^displayed at regular intervals. Individual installations may select which 
types of information they want to monitor, which may include CPU use, proces-, ,.^ 
sors (CPU time), processors (number of users) l/O rates, console time, number 
of users, number of interactions. Reports may be generated with specified 
system functions being measured. Based on this information, a system may be 
generated (SYSGEN) or modified to tailor the system to a particular instal- 
lation or job stream. In addition, XDS uses a unique hardware measuring piece 
of equipment called ADAM. This equipment enables the user to measure instruc- 
tion utilization, in counts or time, particular routine usage in the monitor 
(for possible modification of monitor overlay structure) , disable, time for. 
interrupts, etc. 

The swapping a:nd scheduling algorithm is event (carriage return, interrupt, 
time slice exhaustion, etc) driven. Each job is in one of 29 processing 
states. Jobs are queued within each state. The 29 states are given an order 
of execution and an order for swapping. The first state group in the execute 
list is searched. First in core gets the CPU and first out on RAD gets a; ^ 
swap in priority. The swap list is then searched from bottom to top for 
first in core, which is then swapped out. Three quanta are observed to 
maximize efficiency. They are as follows: 

; . : QMIN Minimum time slice (may not be interrupted until this 
> -? time is used); usually 50-150 ms. 

; QMAX Maximum time slice (may be interrupted before max time) 

•, SQUAN. Swap quanta keeps job in core until , it has used speci- 
fied amount of CPU which avoids overhead in swapping 
or thrashing.^ 
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UTS has various reliability and recoverability features which include: 

. Watch dog timer for detection of software or hardware errors . 
causing system hangup 

, Power fail-safe interrupt to save and restart the system in 
the event of power failure 

, Memory parity error checking 

. Error log • 

, Automatic system restart or recovery 

, Snapshot of failed monitor 

. Diagnostic peripheral exercisors. 

Diagnostic data may be processed by diagnostic programs which will analyze 
core dumps. 

Response is a most important aspect of a time-sharing system. Response time 
of a relatively short period of time may seem like an eternity to a user sitting 
at the terminal. It is also difficult to gauge. Obviously, the more loaded 
down a system becomes with users will result in slower response time. UTS 
advertises an average response time of 2 seconds in its pamphlet, which, if . 
holds true, is quite excellent. My limited experience with UTS at UCI indi- 
cates that the response time is very good even with a good number of users 
(20 or more) on-line. 

With a 25-32K core resident monitor, shared processors (re-entrant routines) 
are a necessary feature of UTS, They help to minimize the amount of core 
needed by the monitor and swap time as well. UTS has approximately 40 share 
processors which include its compilers. It has approximately 30 nonshare 
processors. In addition j the some 86 monitor modules are structured into 
7 overlay segments to minimize core requirements for the resident monitor. 

Program-system protection is maintained by a master/slave mode concept and by 
keys and locks. In master mode, anything goes (monitor mode). In slave mode 
(user programs), f.'privileged" instructions are denied. These are instruc- 
tions relating to l/O or those changing the basic control state of the computer. 
Also, each memory map page has a 2-bit access control code for each page 
indicating write-read-access, read-access, read, or no permissions for that 
particular page. Independent of the memory map is the key-lock concept. Each 
page of actual core memory has a 2-bit write lock. Write keys are carried 
with a user addressing core. Writing is permitted only if 1) wirte key is 
"00" (skeleton key), 2) write lock is "00", or 3) write key equals write lock. 

Pile security is maintained by some of the usual password and file permission 
conventions. Files also have an alphanumeric name associated with them. Jobs 
can create files only under their own account number. Periodic file dumps are 
taken to maintain recent copieis of files in case o£ system failure. 
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Two large systems such as UTS and TOPS-10, while alike in many ways, have a 
multitude of design and philosophy differences. Both systems provide the 
same general capabilities. The TOPS-10 system seems to support a mixed 
environment of batch, time -sharing,. and real-time tasks to Isetter advantage 
J than does UTS. However, UTS provides more sophisticated time-sharing 
services and can sustain a heavier time-sharing load than can TOPS-10. The 
36-bit word length of the TOPS-10 system offers. some advantages over the 
32-bit word of the UTS system. A 36-bit word allows for greater numerical 
precision in arithmetic operations. The 36-bit word also allows for the 
storage of five 7-bit USACII characters /word while the 32-bit word allows 
for the storage of only four EBCDIC characters /word. 

Both systems support hardware of approximately the same access and/or trans- 
fer rates. The UTS system, however, is unique in its use of a rapid access 
disc to decrease swapping overhead. In regard to memory organization and \ x , 
space, the TOPS-10 system utilized two-way or four-way interleaved memory i V 
modules, whereas the UTS system does not. Secondly, the UTS system parti- , 
tions core between batch and time-sharing operations, whereas partitioning , '"' 
is not performed under UTS. The use of interleaved memory modules is of 
significance, for this allows channels and the arithmetic unit to concur- 
rently access memory. Memory protection is accomplished under TOPS-10 by 
protection registers which impose a limit on the domain of relative addresses 
generated by a user while UTS utilizes a lock and key method; which is the 
better protection scheme is debatable. 

In the area of reliability and recoverability, use of re-entrancy program 
system protection and file protection, neither system presents any distinct 
advantages over the other. Both systems provide hardware and software 
recoverability mechanisms and insure the integrity of the file systems by 
maintaining duplicate file copies. Both systems maintain a master-slave ~ 
mode to prohibit a user from operations detrimental to system integrity. 

The general conclusions drawn from the comparison of the TOPS-10 and UTS 
systems are the following! 

. The TOPS-10 system seems to support a mix of batch, time-sharing, 
and real-time tasks more effectively than the UTS system. 

. The TOPS -10 OS provides better real-time response than UTS. 

. The UTS OS supports the time-sharing environment more effec- 
tively than TOPS-10. 
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Attached is a very interesMng report that was written by Jon Stewart who is 
now at the University of Southern Mississippi. As some of you old-timers may 
remember, Stewart was the individual at L.S.U. who wrote the damaging 
Sigma 5 BTAA/DEC-10 comparison report (Circa .1968). He subsequently worked 
for DEC as an analyst and supported the University of Mississippi account v/hich 
has turned out to be something less than a success for DEC. The report is some- 
what personal and is written to his old cronies at DEC. However, he draws some 
interesting comparisons between the DEC and Xerox Systems, both hardware a{id 
software. Happy reading ! 
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• AS WELL AS OTHER AOCReSS-ReLaTED PATHS DO CARRY AND CHECK P\oiTY. 

'""THEr"0lSK3"""(""ExCL'SE""hEr DISCS' -•-■■a" Xa"" XEROX ) WE HAVE ARE "" 
- ,^ 7262 UMT3__{ AfiCUT L_IKE rtP03«3 jvj CAPACITY^ fiUILT 3Y XEKtlX> 

' "TBirr^fTsr^NY ^■Ea;s:GE"R'"^'-*^ ^THE'r^R^ 'the"'"Wea!^est hardware 'canp^NE'^iT ■■" 

AT PRESENT-- REQUIRING FREQUENT ALIGNMENT BECAUSE SF ELECTRf*MC 
.; ~C"RIFfiNG'CAUs'ED""BY"A'CeeLlNG"PRe)3L?^-i{" ACCORDING TCJ F/^ ) ~ " 
,^ THEY WILL BE REPLACED EVENTUALLY WITH 7275 ( XERgX DFSIGnATISNJ 

'DISKSj VHIcH are 3330-LlkE'UNITS 3JILD 3Y CoC; 

: .■■ ^JAG TAPES GAVE TRQUBLe HERE AFTE^ l^lTl^L INSTALLATION' 

(16GC BPl, 120 KB •) 'BUT AFTER 'iNl'TrAL SHAKEOeWN THEY ' VE " "HARcLY "~" 
SGUEAKEC "QNCE. CARO-READETRiS AND 'PRINTERS '("WKlCH ARE "Hc-AVILY" "" " 
(■ ._.US£D»^ ESPECIALLY H^THE ACADEMIC BATCH LAB WHICH EXISTS 

.' KEf.(3TELY«- ACTUALLY' AB'eVE" THE MA'chINE Rg"e)'H"T HAVE BEEN MUCH' 

, NeRE RELIABLE THAN WERE THeSE AT 3LE MISS--. AND THE HEAVY ' 
( ■" D"UTY ECF'FRlNTEfi "(" XERSX OSESN'T" CLASS IFY" IT THAT W'AY/ U^^1 
^^DQES ) WHICH WAS , t BELIEVE* BUILT BY NCR IS MUCH BETTER 
GGALIT Y" THAN" fnE "DA'T A" PRe DUCTS "PRTn TER'-^"-""ABaUT THE BEST 
( , PRINTI NG QUA LITY SF ANY _CRUM__PRINTER I'VE SEEh!. RISBQN CeN- 

, SUMPTl'eN WHICH BECAM'E A CestLY"''PR3^"LEM"'"Ar CLE" "M ISS is" "nST ' ' 

J A PHSBLEM GN THESE PRINTERS ( PERHAPS HEAVIER THAN ON jgM 
(- BUT NCT NEARLY AS BAd"AS"'THes'E DATA PRSOUCTS PRINTERS )". CARn^ 
^ READERS AND THE PUNCH HAVE READ-CHECK STATIONS ( !.£./ A S^-CGNC 
READ STATIeN FOR THE" READERS ) T THE CA^Jd'PUNCH (FRsM UNIVAC ) 
«" -_-?^^_ ^i^l MULTIPLE_ PUNCH-CHECKS-- WHICH CAUSED nPERATIKNAL 

GRIEF-- BUT IT HAS '3E"ENr-sL'G'/."E0 'DSvJV AS'D'"D3ESM«T SE^M TO CaU's- 
MUCH CeMPLAiNT NSW. 

; '■"' 'TME-HEAVIESTCPU To5ACJ:n"G";-KE'VE HA'J SM THE SYSTEM' WAS A 

^ SIMULATED ( STIMULATED ?7 ) GNE-- 16 3ATCH JPBS/ lo 
"''TIM"E-_SH;arIng; -AND 7 GheSTS--' SCMEWMAT "LIKE DETACHCf) jqrs' ) . 
.. ,, IN THIS SiTUATiaN THE SLew-SFEED RAO ( eNLY 3P^ r'Q TRA."sF-R ) 

Wh'rCFT -X"ER-8X' U"NFi3RT"ONA'TEL-r-B"ro"("T\!-eRDER'TO UNDER "PRICE DEC?") " 
..JUST CeLLDS'T HACK THE SWAPPING L3AD AND LSST TINE 

( ''--EXCEEDED lOJi. 'mUN'iTOR nV'ERHEAD. " A3 THEY REPORT ITVN£VF° 

., EXCEEDED 7^. DURING THAT RUN. IN THAT LOAD STUDY THE 3g'' 
""USER JCbS (" 2 GHesTS ARE NECESSARY Tb "RUN THE SYSTEM ) WeR^" 
C r.^^"^ .3^^. J^^l}'^^ ^^'^ COMPUTE-auUND AND RAN INDEFIM TELY-- 

•f^E"*' UJ^'TIL CANCELLED; TKE UTSPh'TuTS'-oERFSRHANCP MgMTCRJ '"" 

.. WAS RUN C3NCURRENTLY rU EXAMINE THE 5 TAT ISTICAL DATA SASE 
f BUILT-IK AND CnLLECTEO" BY THE-f-iCNIT.-jR". 'THE FIGURES WERE 
., REPEATABLE AND C&nSISTENT WITH FINAL J33 TIMES ^ZPOP.TFO 
■"" AFTER THE "JOBS WERE TERMTnaTEO". " T9 C3M?aRE WITH DEC IT Wf'ULn 
(' u^''^3.^^^9J^^-^^^^ ^" ADD THE £ ( SR S2 ) J333 NECESSARY TcJ PU,v THr 

EATCn" SYSTEM"." '■TH'E~RE;'MS<Tr. Fcr?rTFfcr""CrMrT~3r — ^lO" T/S"~J'J3'=^"~' 

WAS. THAI «S. ALL THE PCRTS WE HAD THEN ( NS'^ UP TO is/cglNG 
/- "" T3"'2^ BY'JULYV" W£ H^PF."'7V """ — — :-.-:.-.-. 




T}<£ BATCH THH3UGHPUT GF THIG lYSTE^ IS CjL'UE ^:XCE1-'T I^NAL-- 

" PBdaA9L"V TUiJ^THIROb" ep THE "sTUOE's r' Jy 3S Ar^E U.MDE= FLAG BUT 

. MANY ARE BIG JCBS ( CQMPILEH ANO_ AS3E^13LEP. PPeJEclys ) RUN. L,\cf-"H 

neTA-SYf'33L"ea EXTEN^DEO Fe.^TRAN'Tv.""~"A"LS5i'~ACCB«lL CL'Uf?SE' GF "'~ 

SGME 60 QR SO GTUoFNTS ADDED AN ADDITI3\AL HEAVY LOAD TQ'.^A=(C 
■"THE" END" eF THIS QUARTER "(JUST FIMISHED ). MY ' " ^ 

aRGTHEH RIC IS NO^J AT THE UNIVERSITY 3F HgUSTeiN ( llCa ) AND 
"Qf CCUR'SZ, MISS. "STATE NOW HAS A^ 1 105, ' SO I EXPECT T« Get 

S_aME_Ce_IS,FIRMATI'5N QF MY FEELING THAT THE BATCH e\ THE SIG."-A 
~^~rS"~A'S~Gafi!T7~"QR~FAY"E^TS~EXCE"ED7'TnA"T 'OF- THE' EXEC--S " ~'"" *' 

1103 SYSTEM — WHICH IN MY FEi, BRIEF C3NTACTS WITH IT WAS kCT 
■REALLY THAT IHPRE5SIVE ( "THeiUG',^' it Has A GOyC MUltI- 

PReCRAM^^ED BATCH REPUTATION ). C^E THING'S FPP SURE THE 
'"XERex" ARCHITECTURE IS HUCH'qeTTE'-^ FgR' THE MIXED T IME-SHAR inq 
_AND BATCH ENVlRdNflEMT THAN THE 1135/1103 aR EVE?) THE 1110 

(Vi'FrCH""S'QflE QF"yaa"K.MOl-rX'HAO' A CHANGE Te STUDY tiFFf3RE Lea'^I\G 

OLE r'ISS); OUR usual "f^EAL- PEA< L3ADING IS 2i- jeas 

(6 SR^SO D^ATCH STREArlS* 15_T/S J333p 3 SYSTEi^ GHL'STS — 
"TrfrrCH AViE A'CT0aTCy"MGN'ITCR~EXT£NSI3NS "LKe DAErte.N; ) . THF ' 

ENCLeSEO NEWSLETTER WILL TELL Yt'U 301ETHING ABSUt THE 
"CHARACTtRrSTICS GF' THE" LSADTNG-- A.^JD STHER STUFF. ACTUALLY 
_THE END GF THIS QUARTER ( (-JD-FEBRljARy ) SAW 
"THE" "HE A VI EST REAL LeAOING"'YET--- T'HE" C33SL/ ASSEMBLER AND ■" 

CeflPIL£R CLASSES A3 WELL AS SGhE SN953L, APL* SL-i-« AN 

"IfRAUcG STHUCXTSR^^'^^A.VD^CrFC^^^^C I RCUlfT-VA LYSIS""""""" ■ 

_PACKAGEy AND THE USUAL EMD-DF-PERI 3D EDP^ETC. 

N8Vi~'AaCUr~T/3-VAND"I"KAVE "NG" C3MPLAINTS EXCEPT THE " 

ECITCR (USING IT NaW ) AND THE LAC:< 3F S3hE CF THE 

""c-sEFCi:-reNTrGR"-REL;ATE:D-'uncTTY T0<jcri3N's--E.G-,-, '.:ild cARo ■" ' 

DIRECTCRY SEARCHES^ FILE-EXTEN'S13m3, Rr-MAHING AND 
PR"ffTE"CTTivrG-F£^TIIRE"S'7~TFrErrATT5:R"~T"w3 '"FUNCTrONS "ARE DSNE BY" """" 
copying; Qf COURSE THERE IS NO FILE-EXTE^SION, BUT FILE 
"■p"ASSlseRDs"ANO~ EXTeNDED"N"A>.ING'{ UP" T3 "31-CHARACTER3, USUaLLY " 
A LIMIT eF IG GR 11 iMPeSED BY SUBSYSTEM'S ) ARE REALLY 

""ffucH'>iafi"E"vALiJAaCE ■I^•"^i"A^fY"■WAY■s.'"AL3g" THE prevale\'ce sf the"" ' 

_KEYE£ FILE^J LIKE ISAM eNj.Y A ^aMlT3R ACCESS HETHaD--'^IDcrLY 

CrS'E"D 6T A'L.'ieS'T ACC SYST'Efi P'Re"CE"SSD«3"")"""lS A NeT^BLE "UNIFYING 

INFLUENCE Te CRass-LANGUAGE Ce.'iHUNICATIS>'S-- SUCH AS I HAVE 

""8E"EN"'D6YnG RATHER' EXTENSIVELY WITH 3ASICV FORTRAN A\D "' ' 
SNGBeL. TQ 6C BN... 

""i) eEN£RALLY*'"'HEr'lS<^^Y ti'2;?TAG'E:r'ENT ""( 'DUE'TII 'DEDICATED VIRTUAL ' " 

_ADDRESS SPACE* THE MAPPING REGISTERS^ ETC . ) IS A ^•.AJeR 

PR"s BUE rnn T R~"crs "";;;-t h g l^g h-koT' ""f a r t i c u Ca r ty c c fi ce r k i m g 

HERE AT THIS TIhE; CJF COURSE* THERE 13 A "GttPD«-- 
"■"SeM£;::^!&LLD"SAY STHERVilSE— UVERLaY U3ADER WHICH MAKES 
THEZ^e'JK; USER-VIRTUAL-ADDRESS RESTRICTI3^j MOT Tea ^^UCH 

"'Fm^ij^rh'i "At'so, "seMS "pRacEsseRS"( e.s."*" a sig^a ° simulator; 

THE lisp interpreter written £3Y DaVE HENDEPSe-N) HAVE BUTLT^IN 

D'El^"A"i\ FAGTN G^; ""~~ ~ — — ■ - • - -; " - 

2) SYSTEMS MAINTENANCE IS SSM£THIN3 I'VE NOT HAD TO DEAL 

"WITH" HU"CH"HERE-"-"BUT "I'De WORK" S3M£ WITH THE SYSTEMS GR9UP "'' 

.AND hY IMPRESSION IS THAT, IN GENERAL, IT'S ABSUT 10 TIMES 

■BETTER""THAN"SAY"'WitH'"lEM--" BUT PERHAPS fWlCE AS DIFFICULT AS' " 

JinH_Thl£_ DE_C-oYSTEh_ l_q_;_JHE _DPSP_P^3CESSeR which" ASHLEY IS 

AWARE MUST B"E US'EQ TB ADD SHARE"o PKSCESSeRS I S" Nc SIG^'oEAL--^ 

THERE ARE A FIXED NUMBER CF 3LC-T3 SET UP FOR SHARED PRDC^SS^P.S, 
BUT T"H"a"T"CAN BE >lAD£""HIGH"ENeUGH TO ALLDW EASY AddITISN Sf ' ' 
BTHERS at any TIME"- FQR EXAMPLE* SNOaCL^ GDEs IV AND CUT SF 
THIS" CATeGuRY' FROM' TIME re 'TIME* " AS" D3r5 THE S1G-:a q STMULATf* ETC . 
_IT IS SAF_E TO SAY THAT SYSGEN COMSUMES A LCT M^Re CPU 

T'ifiE fHA'N 'l^iTH''D£C-"- ESTIMATF/S'RAVuE F:?r!M 45 MINUTES frJ ---—■•■ • 

1 HeUR eF CPU-TIME — AND THERE A.^E A LST Mo'RE KLudgeY 
StEPS-iMVQLVED'; "l «LL"' 3E TEACHING ' AN CPrRA TING SYSTEMS COURSE 
THIS NE>T QUARTER AND WILL KNOW A L3T MpRE WME^! I FINISH jHAT 
■'eNE. "CAN" YeU" GET ME" SOME' FREE CEC-io TIME SOMEWHrRe y^ ^SE 



"ANYONE' 



?F A 



Jj_r?^\:5^.'^^A^TSerls AGAINST UTS?? 33.\'»T SAY OLP '^ISS. 
IN "GENETtAU CELT'A ( 'uIKe'CD't") IS""'mUCH" BETTER THAN ODT-- 



A\C 



U •— 



■ I /.^ 



I FBRGCT TO MENTION* THERE IS A "GD3D FORTRAN "DePUG PAC^.'AG^ ' "" 
CALLED F DP, WHICH ISCIUITE POWERFUL AND EASY TC USE; ANOTHER 
"As'lDE* CaODL 'DEaUGG'lNG"'t'fr-XlNE'"Is NOT 'Tt^tl GREAT* Y"^?^ c'^uT 
THEY SAY THERE WILL ^^E AN INTERACTIVE DEBUGGI.v-g packaGE SCMP DAY. 
NOii" EACK Te'HeNlTOP MAINTENANCE;' PATCH ¥^-'!'CARDS*--!'> NOL^s^ M'-ST 
BE READ-IN AGAIN AFTER RE-LCADING THE M?NITc}R FHc.'.m the 
Vpe.. TAPE" •( ESSENTIALLY MAGRIM* A M3NITDP ANDaLi f- "^YS ], jy^.c 
PATCHED £SP_Y IS THEN WRITTEN Cm THE RA'J* AND Tf=£RPAFT£R\-.vLES = '~ 
"P'"R'eSL'"EMS D'EVELeP""{ "^Ew^'P/rT'CHES" 'T3'~B"E~"a"DD£D"' > PfOT-NG C'TyPS 
VERY EFFICIENTLY FROM THE RAQ. AV'OT-iER I fiTEREST I.VG PrilNT' ' 
AUTCMATIC'RECOVERIES SEEM Td'WcR< VERY /£LL* IK ABhuT ''0* 
SECONDS OR LESS; THUS aLLEvIaTING A'^Y ^EED FOR A 
"SMART/rASr '•"?:.?£{< AT-J.R-»-YEG*""A5rLEY* ThpRE IS A,\ ^F^FMiyA' 
SYSTEMS PEePLE GET AM AUTeMAflC DUMH*EircT Ttl LD^^' AT 'laTc-R 



• cSo 



"ITr-r-fTjri-ET" 



^^l^^I^^riTZ^^^jJT^^^'ES^ £^U"r>;-C Jl 



aCr-CJ 'ficn\ A.\a UdUr'Ui.Mj iMAi WilH r:-1E '-^EGUIKPO ^^t;^C■^•'GE*;EFsATC« 
, "SET >.£:Ai'.S'T.MAr PC? v^E9 FAILURES (EVE^' the: UP AMD C^WN -vUiD ) "" 
OeN'T REALLY CAUSE r.UCH CCNCERN-- wHICH WAS NfT THE' CASc 

■""'AT" CLEMSS OURIMg THE STCHMY SEaS3^. '" ^ ■ ■•' 

„_3)_ THE FILE hANAGE-^EMT ( I»E«jDI3< SEP-^ICEiET AL ) SFEnS • 

CUrTt~TN'FC£:>rrSuc as FA"R~A'S'"CG\''FiyuHAri3N5'"Af-,D f-AWAMETEHS "' ' 
^. GS — LI'KE ONE aiG P'JBLlC STFL'CTU=?£ ( VHlCH SlKKS e^ SWIM^: • 

"" TCGETHES ■■'!"■) ;'"UUT; "aTHER'TKAh THE ^CCASIGNAL HaRqwaRp 
,, REALIGNMENT — AND Sr),MET2(^ES ACCU^PAMYlSQ REFRpESn AND 
""■RESTeRr/""THERE:"HAV£ -SEEWVEi^Y FE'"' P^SBLEJ^S WHICH i-rp^ 
__APPARENT TC THE USERS. I HAVE HAD 3^'E FILE Lf^ST SINCE I CAr^ 
" HER'E~FrVE~MeNTHS~A'C0r'AKD'~HAVE"N3r~?i'AD'Te'~SPECIFlCALLY ~" 
^ RECeVER ANY FILE FROM THE BACKUP TAPrS ( SINCg: ThAT 3NC FILE 
■ DIDN'T esTHER hE ANYWAY). CRASHES ARE VE^Y INFREUUENT A.Mo 

THERE IS AN AUTOMATIC SPACE- RECCV'E'^Y TECHNIca'E ( CALLED hGP 
"""RECeNSTRUCT-- FfJR -''HEADER' GRANULE f'ACK") WHICH GETS BACK 

THE LaST-oLGCKS WHICH MIGHT RESULT FR3M CRasHe?/ AND AT VaRt'^'U^ 
•" flTHEn TIKES "~f"""DUR IMG SeeT'ING OR'SPERATeR RECeVRRy j'tHeR-" 
. ARE SUILT-IN C'JNGlSTENCY CHECKS r'mc^ VERIFY THE IKT^rr^qijy 

QF"THE""FrLE""SYSTEM.' SINCE' THE EDIT3RJ3ES KEYED FILES, Anq 

IS UPDATING LINE BY LINE, YflU SELDtJN LeSE ANYTHING u'nEM A^ 

' "CRASH "eR""AUTO-RECgv/ERYDeES eCCUH. ALL eF THIs C«.\'TRIBUTES 

-J^ A MUCH HeRE STABLE SYSIEfl-- ESPECIALLY TQ T^E uNsePHlSTICATE D 
(JSE'R"; . . . . _ _ 

, 4) FILE SYSTEM. TSReUGHPUT HAS N3T REALLY BEEN PU^Hro 
'"■HERE'"Ar a1:L"-"- "AND" 'I"XaULDN'''T' GUESS "AT'TtS ULTIMATE PSTENT'taL 
^ HAVING CBSERVED ONLY VERY SLOW DISK-ACCESS RATES; UTS DOc" 
""DeE'S'XntLE "(■"eR'Na""r9PTIMI2ATiaM AND" FILLS ' UP THE ONE ' " " 
, PUBLIC STRUCTURE FROM GNE END GGING THAT AWAY...5e PRCBLcfis 

tr6~sccuTr-E v E7^~jr3Tr-!TiTFr-Fr C£~"c er j t e'xi t i 3 vjt~ a L's q ; "^ t ^' ^ f? e ' i s "" n e 

DKSPRI Se E^ERYeNE SEEMS Te GET E3JALLV BAD FILE-SYSTEM 
''"'RE"SF"'eN"SE'"WKEN"""S0METr»INrG--ftE"IRD" AND~W3NDrRFUL-"IS GgiNG SN-^ -'■ 

1 HEARD FR3M MIDDLE TENN STATE UNIVERSITIES THAT THEY EV^rr-^ 
'""■eBSFR^'EC'"SgMF"LTNE"PRrNTtF-SLSWD0W^F DURING A" "BENCHMARK" " - - - ■• 
•RUN BY XEROX ( WHiCh I UNDERSTAND OrC wtiN HANDILy, BUT 

FeTTETTTETCnsl'i Tn-H"L'"-8 DSINrS S""7rN Y"wXy- " ") "- -" W RICH C (l ULd" H A V £' "H fe N """"" " 

DUE TS THIS INABILITY TO GET ANY DATA TO PRINT/ ASSUMING' 

SYMai O NT SP ACE ON PACK. 
• ~5ni KBTNTr-TrE^T"Airr<~l\-H-eaT~(TIJED'ErT^ A NAG £ E"^T'~A N- D " " 5"e M E ' " M 3 R £- " a U"s U T "" " : 

BATCH. AND I H«Pc CHUCK ti« TOOLE HAS REALLY GMT TW£ cLD SY-^Tf'^ 
■",SliINGTN:G-:B:Y7N3Vi.i ■:A"S.:HE":DJD"-aT"'".FlTTS3QRGH; " ;IT :i3 ::.V£RY N.ICE' '" ■ " 
, re SEE/ HEAR, FEEL { WHEN YOU HAVE T^ DEAL WITH BATCH, CR t(j';T 
'""G"Er"A "L'I"S"TI>lG'~)""l>lME0rATE'RESPOMSE. ""THERE "JUsT aRPN'T any" " " " 
. DELAYSFOR UTS GUeUE-MANAGEMeNT FU*>ICtl DNS. SUBMITTING 

■~T6~E';^"TCTi~Je¥3"~FR"eM 9f^'E:~TERMlNA'L~SU3MlTTED~JbB"""("~Te"'GF"T"'A ' 

..LOADING ) RESULTS WITHIN A FEW SECdNDS ( SAY 5 ) " " 
""IN"~"l"6""STR£AM"S'"DElNG-FIRED""UF-"-;fr/HEM T^E CeNTRoLS- so" ALLOW ." " " " 

BATCH, _6Y THE WAY, REQUIRES NO LOoON { A SMALL SECURITY 
"■"8"RE"AC"K-"- ■S"^NCE""ANYeN£"k"hie"v^"l'N"G" ACC"^■u^t''A"N•D"N"A^^e""C^^ "■ 

UNDER THE SUPER-PRJ VILEGED :SY3 ACCOUMT— NATURALLY STUDENTS 
~TJI^"CB'"V"^f<£trTFrs "SY 'RE"A"DT^M:~THTn^ORrRA<;"-D"OCUHENTATraN',''"w£LL "?"■» 

AND THERE IS "DEDICATED" SYM5I3NT ( SPosLeR ) SPaCF WHICH 
""h"3f<EV"ER""dV£RFL'6'/rS"FR3M''RAD'"TQ""?AC<"TF""REnU"IRED»' "' '" """" "" 

GENERALLY PRINTING AND CARD READIM3 OCCUR INSTANtaNpoUSLY ■ 

""Tw"fi£N"TfHE"APPROPRTA"T£""OEVrCETsT""A"=?E""'43T~eTHER'-nsr'"3USY. aL'S^""'" " 
FRSh AN OPERATIONAL PQINT-OF-V lEW dATCH H£RE is MUCH, 

~T{iicTr~s"i?i?cs:R~TFrA^rnT[ErD"£c-^tK-5T3Tnr'"i"«"D""s;\Y'--A — - 

SAME FACTOR AS BETWEEN SYSTEMS MAINTENANCE ON THe DEC 10 
""■AI^D""'r3K'3'6"0"/370''aS";'V"3l/VS27V.M."VV- ) , iN^'eTHER "wapns, IT IS " 

PeS_SigLE FOR AN IDIOT TO OPERATE HE SIGMA 9 CeMPijTPR-- IT 
"TS- A" "GUl£T"jaK-£"H£REr-THAr;" ON OCCASrov; "THISTrAS "ACTUALLY 
_8EEN OBSERVED { BY TH£ GRemLINS AT MI3HT ) AND I KNOW FOR / 

FA-CT-TprAT~THI3 "FA-3E"-"eF^"OPER"ATION""iVfjaLD~ HA VF Helped ■' " ' . 

IMMENSELY AT OLE MISS, THOUGH UNFORTUNATELY NaT SOLVING ALL 

""THEIR PROi^LEMSj ' T0'"<^A;<£" A "LwNG" STO^Y SHORT— "IF V-3" HAVE Ti" 

HAVE..BATCH .{ AND THERE ARE THOSE WHg SAY "YES" ) THEN HAVE ' 
■""lT'"G'e'0-a-r"F"AsT A"KD" EFFICIE.nT""3G""THAT"3THER3 CAN""g"(^T ' 

SOME ^<^^-'< 0gNE»-M3NiT0R_ OVERHEAD DURIN3 OUR PcAK L-^.aDINQ 
"TI'MFS 1 tTHlCrrTTAV'E" BEEN" UP'~ARS0^^^"" 7q«3q';/- ep"" THE""' ~ ' ' "" - — -■ 

AVAILABLE CPU, V^UH CONSIDERABLE Lr^ST TTMr DUe'~T'=' THE 
-SLOW"RAD)""H"AS i\-FVFR" EXCEEDED 10"%-' THAT IS, SWAPPING, 

SCHEDULING, I/O, THE SPOOLERS ALL INCLJDED. 6f COURSE THIS TS 

Partly cue"Tc3 uOircpu-REcuiREMENTs fo^ i/o servicing °,pc*usp 

CF A DECENT MULFIPLEXER CHANNEL. - - - - 

""ST TliEnaTS''"S"C"HEOUC£R"~LOSKS"'AT""'A"""p"ARA'^£TER""CALLED ■ •■ "■"'"" 

THE BATCH BIAS-- WHICH , HEHE^ IS AL^^'AYS SET TO FAVOR 
TIMESHARING--" TO" GET THE' BEST "RESPONSE "POSSIBLE F3R ' . --. - 
TIMESHaRI.Sc;. }!OW£VER, WHEN BATCH BIAS IS SET THlS^WAY AND 
THERE" "IS "A TIMESHARING 003' Wanting The" CPU IT 3E-.-.3 ' 

THAT IT '.J^TLL ALWAYS "'EJ^ JT FIR3T' SO I STARTED Up a 32:< 

"ITA'STC^e'B v,T!TC"H "3""aTo"""-'' 10 "GO'roTc"'". AMo""~lT S^EEMS'^THJi THE" "" "" ' 

__BATCh^SYS"rEM SCREECHED TO A "nALT." V.ELL/ N£ECLE33 To'sAY 
3:!^*ETS^.NG '-.ILL 'r'AVF"T-^""3- ->.'^.\=""i--< j-uf'-r'-iir'-pv- xtrti m i v__--' .;--— 



!l — 



."AV'is cp-v .^^3 alr^ajy a-jcresssd that PRfiBL?:^. in ge-shpaL/ 

.■"CL^ST.-A?!Y" T:j' .^Y eWN E^'PE'^rENCE UIH :-)E-~lO ^3 A TCH," wHICh"i ' 

, .-^f '^.. ' ii- -.^_'''.. J.^J ^.''-l._ JJL 'l\^J-J^.Lr3j _THE_C3MrH9LS Fe?? BATCH UMDEH UT3 

A f? E r. U I T E G " r3 .' "U G G l"C A L P a'R T I flO M i "^i 3 ' "'i' ? '-? k S V E r"y WELL " 

FeR FiESeuRCE ALLOCATION CGNTRGL — ' Ng CONFLICTS "CAN ARTSe - 
^_FaR MULTIPLE TAPES. MULTIPLE LAH3E_ 3R _CPU-Ce}\'SLi.^K,\3 J33S,ETC» 
SI.NCE THe' LOGICAL' PARTI T're.\lN"GA>0 ALLS'^'EO NUMBER' IF ACTIVE 
STREAMS CfJNTR-^3L THIS QUITE WELL. 
""7)'Ce5eL FROOUCTISN EOP IS rjUITE EFFICIENT ( P£: HoGAN s'tUcy 
, eN THE CS.MftERCIAL INSTRUCT If-'t^ SET )• WHEREAS AT CLE MISS 

■ Vr^ITh 'epERATeR ANQ "SYSTEMS pRec-KAM.IER SMAFUS* 3Atc1^ B2MP~eUTS^ 
._ CcaCL I.NEFFIClEiN'CY, LARGE C0,^PiLl\'3 RJ'iG-'- 6CK PLUS FOr" 
"TH£""AC'CeUNTlN'G'SYSTE>t-- A" LA "dAV'E < . / "JO^N C . f. OSN F . -~ Qlc 
I MISS ANY3NE??> IT WAS FAIRLY RajTI^- F^^R F^D-OFIsF^!cs-cR 
""ACCeUNTING, STUDE>-rT RECbRoS^ETC. Td C3\'SUME So-tfcx SF^T^E CPU 

. eVER SEVERAL DAYS RUNNlfsG, I HAVE YET T? OBSERVE MORE 
^" THAN'ABCUT Ib'X CPU-LOADr.\'G DOE T9 THE EOP GROUP HERE eVER 
_A SIMILAR FEAK-LeAO PFR^Ifjr;,, /.nq ^3-; j- LARGER I^ 
'ENReCCPlTNT 'BY'A'FEW-RUrvToREo' TFiAN' gCE MISS;' 3UT NCT 03IKG QUITE 
AS fiUCH EDP OEVELyP^'ENT weRK; ALTHOUGH T^EY CO HiVE A Ct)i:?LE 
■"■ eF"'eN-L"lNE' ADMINISTRATIVE AP?LlCAT-i3NS UNnER^'AY ( AO^'.ISSIc^S 
AND_ FERS.3NNEL } ALREADY* " . 

'"■^}"""LANeUAGE PRQCESSORSr'UriLITlES AN-^ 'THE • APPLICA TIONS 
'_^^^I""'^-^^_^^^° '^T ^^^ ^'^ FAR { SL-1^ SIS^-EG^ CiRC, gPDS ^ '=^TWER=^ 
\ HXS B-EEN Q-QCO re-E:<-C"EUUENr"lTrGU-ALtTrT-\ERY"STA3LE • WCRKs - ■ ^ - 
AS DtJCUiVENTED. VERY GS30 CSCUMFNTA T I3n{ ( PERHiPS TH'=- BEST IN' 
THE""rNDCSTRy"FSR'"THE'~S'CIENTIFIC "U5ER--">UST" Br Th*^ SDS GReLP ). 
., I HAVE PERSONALLY USED FLAGj EXTE^^DEO F£RTRAN-I V^ 'oeLTA, FO?/ 
"""PCL""r"UIKE"PIp-T;-TH£IR-eNE-EDITOR (" EoTT") y" BASjc. APL/ AND HAV 
., YET TO FIND A SERiaUS BUG IN ANY 5F Ti'E'^ ( clTHEFs HERE HAVE 

- ceKFD^:^-Eo-5-ITTrRr^y~VB•srJT-FLr(JTTv-l•-HAVE^^•r-L^sEo^^ MUCH )■'.' 

.^ FLGYD— XERSX APL IS EXCELLENT! DaN'T LET ASHLEY TELL YGU 

OTHERWrSE." CAVE fHENDERSeN SAYS""XeR3X 'CsRPgPATE REALLY ' " 

.^ OSES USE IT INTERNALLY FeR THINGS LKE FORECASTING { niD 

'"'YaU~ev£R"HEAR"NHAr 'happeked-Th thc MejRMsN- chusch^^cid" 

, __THEY_ Ge U'ljr^H XE^GX? )_. APL ROOT SEG.^E^T IS 27 PAGES ( SAY 14K J 

Aira rT~T!AS reuR ev"E'R"L^Ys~A"L'L'~s~PAGE'3~'3R"XEss'.""iT" has "a Very " ~ 

^. Geec FILE i/e package ( better than that eF aplss j and in 

'""THE "RErENT"RELE"A'SE"HA3~"A"BUlLT-lM GRAPHICS FEATURE-^- F£JR USE" ' - 
_ UJTH THE TEKTKCNIX -HOIS GR ^010. I A^! BUILDING A gcQD APL "^ - 

"-"•ri^R^RY"{"^vrE"0fUNrrHMVE"V\-2v^Vi 'YET 'BUT-XEReX-ne&S^^-S 

THIS TEKHINAL AS A STANDARD ITEM-- FRrr-,SF-CHAPGr ) . ct^ir;Br'Lir 

WAS 'eBrA-^TE•c~^FcJ^^-a%^^/A"RUIN'13TGN'^■A■^!D-■IT'~Is ei.'k;. BUT A reaL'~ " 

_CPU- AND CeRE-BURNER. I'M NGW . CGMVERTED Tf) SN^BSL FR3M APL 
■AN'C"""K£A'C' "HA^TlALS~AT'"Ha^!E'"'I^^S"EC'«■H"■3r "'CCIURoE/ PeB rseOD REaCHctO" 
,. THAT PGINT EVEN EARLIER VilTH CeBOL-- BUT THEN I nfveR BELIEVFO 

Hlif EITHeR;"ANO "H!)W»S 'CAReL'o; JENMIFER-- -THEY SHeULD B^ ' " 
.,__BE CK WHEN THEY GET WARDED UP AGAIN--. IT DOESN'T TAKE LONG! 

AirS"3T~Tfi"ERET"S iNa~Ga"eru KtPC2"CE^rET':T"r3'R~RIfMaFF— 1"~"TE:XT'' "IS'VERY" 

2741-CRIcNTEO AND, AT A QUICK GLANCE, NEEDS Sn'^E HUHAM- 
"'"-EN"GrKE£HTNG-y--AS 'DOES-- THIS- EDTT"eR>'" '/(HI CH IS CERTAINLY .-.-.-... 
. NO SeSj CR EDITS ). FLQYC^ CAN YOU GET HE THE APlss 

"---»fS13S-LTK£'""'E0ITfJR"WRITTEN" XN'-AFL^-rs'Tr-PRePPTErARY? " 

A SHLE Y-^ALse—" HELP W£ NEED A LIS? CgPY OF DOCTOR. 

" G-eT~D"e"CT3TT-FeR'?rrRG~rr^rsrreEG'cr-7ER3r3^ri~ FRs^^ "ut-bf' arizona"")" — ~- 

BUT AS PREViaUfJLY NOTED IT'S A R£i.L 3U:<NER. ASHLry 5 303 G. 
AM SEND ING A SN0BeL4 RUN ( WITH C = U TI*1ES J WHICH Y9U MIGHT 

'- f^/^^^^^^(^-cF^Ec:^euT-L^n'RE~^07c^~FiEM"0ER33^T■»"s-VERsI lisp - 

SEEMS QUITE CSSD"- BUT I'M NO LISP HAC<E^' 

— V¥Af>K-aTE-i--'-IFYO'J-GEr-THIs far;- KEEP "READING...-.-.. ■ '- --■ 

ENOUGH ABOUT SYSTEMS COiiPARISf-V'JS. I'LL BE DOjng a LGt 

•-0F~Th-AT'-THTS -QUARTER' IN -THE' 'UPCe.'lING -gPE^ATING SySTE'-IS : "■ "- 

COURSE— _WILL KEEP YOU POSTED aN3 HOPE Y^U LET he ■■rj-iQU HrlW 

■"TKE—D'tCi^ l'Q'-TS~PRaGRESSTiNG"---~'Yeru~-MEVER~ <^;SW7 ' I'KAv "w « n T " To 8 L y 
ONE FOR f-.Y COMPUTER COf'.hUNE SO^E DAY. I DON'T EXpPCT TO HAVE 

-"■flUCH.:DEA-LrNG-VriTH--OLc-HTSS-T FOR flB^ISJS REASeMS-^ IN THE NF^R - 
FUTURE ) BUT 1 DO EXPECT To RE-ESTABLISH UNO ( N'ew OFFICJAl") 

■""ACGUAlNTAriCES ■"A"Nn-COfrTACTSVwE:HE\=?' 33^IE"TALK FROrl XEROX 

THAT THERE NAY BE A SIGH A 9 LIBRARY SYSTEM ( SPECIAL FU^)DI^G ) 
AT-'TL'tTA-N-rTTNT^TR'SJTY'r-— JWE"'RE~H7iVT?jG- ••A---3CTE^iCE~^AI^ DAY"- ("-aPRIL • 
13 £ HOTH ) ANDv SINCE THERE v-ILL BE INDUSTRIAL EXHIBttS , t Af^ 
"HePiKG" ONE'fJF YOU CaN"GRaBa GT'^0 AND" LOTs €iF HA.-'iD-'CUTS "NO* 

. COME UCV'N FOP. A FEW DAYS-- I'M Sr-^lfjusl I HAVE Ce^TACT^o" 
'THE"'K""NOXVXLLE f?FFlCE""{ "JERRY ROBE^? rsON"}"" ABOUT TWts-- LEFT " 

_A riES_SAGE-- HOPE SOMEONE UILL CO-^^E-- A- DO HAVE A'cfiUp't^ 

Ch SfiACir-CtTTOTETr-SYGTE?rr,--Tr?;C7E-R-~Ca^-3rj-"^ATrON-T'H-rCH^^ir;Mr "3 '- - 
OF INTEREST TO DEC— ASSUMIMG THEY STILL WA.NT TO nQ BUSINESS 
IN X}iE STATi:-- i^f rilSGISSIPPI." ASHLEY, CJJ'.ILO YOU "" " 
BRING A TURTLE? YOU WERE MIGHT A-JOUF 3LE ^^I3S— THAT'S JUST 

■ ■ "viHAT" THEY NF.EOEO TO TRAIh' THEIR sr3TE"3" PROGRAMMERS. 
—H^-t PLRTHEH fiOTE~- CONCERM'ViG Oa^E -i'NDERSON , . . . , 

-- \-iy co^^ce^NT>-iG-i3A-7;r-?-tr:rDE?s-3^Tr-TESU'^=r-rs-F:fccosEo" -^iTisQ-— 
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THE LiEGT tfF Tl^£ GYGTcMS' Prv2Gr^.\,"ME^r> 
'{'.•i;tE"n they UERtM'T Wi.TCHI.-'iGl ) . CLEi'v'-^ 
ANi^J HEv-]ELLiaU3-- i^EEilo' AG FHSUGH I H 
et^CE SS TWICE, CeULDN'T HAVE BEEM AT 
"Cef^PAN f"-~ALGU ;"~0"A VE Ha'S "X'VSH Y "G y 33 
fiATHEf-IATICS 8 ACKGRSUNO-" IT APPEA'-^S 
CGr'FUTER "SCIENCE PR»^-:^f?AM — AND AM 
NUCLEAK physics, it is flY r3PINieN rn 
ASSET rfi" AKY dP' THE SYSTEMS ' CEVEL^PM 
ICEC-lCdf^ SMALLER SYSTEMS ) * I'VE 
"{>:Gir~I,;\~hTAi'.r "AS" HaST Cr'vtjij KNeW ) 
THE PinSLiURnH AREA THROU(iH RAPP E-L 
IN LEAVING .HERE 3 Y JUNE 3oTH ( HI3 C 
AND, TnCU'JH HE PREFERS THE SOUTH (I 
TWAT FLOYD; ) , HE DOES ^'AMT Td GET C 
CeURSES IN AGeOO COMPUTER SCIENCE G^ 

>.iT7 Case;- tHat " type ' cf" place ) ." oa ve 

6PERATI^G systems AMD LANGUAGE PRUCE 
"UTS AND THE XEKtlX SYSTEMS saFTWA^E- I 

SGMETHING JCi SAY FOR WSRKIMG id THE 
"f^**^\£E[^'l\i fUUCM. "■ ■ ■ JGN 
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A COMPARISON OP 

TOPS-10 

AND 

UTS 



by Maria Plaza 



The material presented herein was gathered from various 
publications of Digital Equipment Corporation and Xerox, 
and from report or rumor by various individuals associated 
with both companies. 



TOPS-10 a mnemonic for the Total Operating System for 
the PDP-10, Is the operating system which currently runs on 
Digital Equipment Corporation's TECsystera-lO, UTS, or the 
Universal Timesharing System, Is the operating system which 
runs on Xerox's Sigma 6, ?# and 9« The current status of 
both of these complex, yet modular, pieces of software Is 
the result of about seven years of effort Involving design 
specifications, coding. Improvements, maintenance and redesign. 
UTS, which was released around October, 1971» seems to have 
evolved from other Sigma operating systems, namely BCM, BPM, 
RBM, and BTM. TOPS-10, which should now be properly called 
the DECsystem-10 Monitor, or the DEC-IO Monitor, has undergone 
rather modular changes since Its Inception In 196?. The new 
name for the operating system was given when DEC Included the 

■ ability to handle the new KIIO processor and dtial processor 
systems. However, the name TOPS-10 Is still widely used, and 

■.I will use It here* 

As far as general capabilities, both operating systems 
offer batch, 'timesharing, and real time. Currently, I've 
heard that UTS supports single stream batch, since its multi- 
stream batch isn't out yet. The DEC-IO Monitor can support 1^ 
job streams under MPB, short for Mult 1 -Programmed Batch, 
which has been out for about a year and a half • Real time .t 
Jobs which can be run only in executive mode under UTS can 
be run either In executive mode or: ;user mode under TOPS-10 • 



Both systems offer timesharing capabilities for up to 12? 
users. 

In addition to the above tTOPS-lO also offers remote 
batch facilities, whereas UTS does not. With the Inclusion 
of remote software In the operating system, up to eight 
remote stations can be handled by communications through a 
PDP-11. Each of these stations Is a PDP-8/1 which can have - 
a card reader, line printer, and a concentrator for up to ^ 
sixteen Interactive terminals. Currently, there are five 
DECsystem-10's with remote batch stations. As of January 1, 
1972, It was rumored that about ten installations were running 
UTS and over 200 installations were running TOPS-10. 

The heordware configurations on which these two operating 
systems function can vary widely. The DEC- 10 Monitor can be 
on a dual processor system, and it can run either under a KAIO 
processor with a maximum memory size of 256K words or a KIIO 
V -processor with a maximum memory size of ^096k words, where a 
word is 36 bits. As far as I could gather, UTS can be run on 
a Sigma 6 or 7 with a maxlm\im memory size of 128K words, or a 
Sigma 9 with a maximum memory size of 256K words, where a word 
is 32 bits. A workable minimal system seems to require 80K ^ 
for UTS and 6ta f or TOPS-IO. Each system can expand its 
memory size in 16k increments. 

The secondary storage areas for both of these systems y 
can be a combination of both fixed head and moveable head 
disks. UTS# however, requires a fixed head disk, which Xerox 
calls a RAD, oh which it stores Jobs that have been swapped 
out of core, ^Thto DB^^ Monitor can swap Jobs onto a fixed 



head disk (drum) or It can swap onto a moveable head disk 
(disk pack). It can even swap onto both types of devices In 
the same system. Of course, It Is much slower to swap on 
disk packs; however, for those customers who find It satis- 
factory. It means a lower cost for a system without a drum 
and Its controller. The disk packs on the DECsystem-10 have 
an average access time of ^7.5 ms or ^1.5 nis depending on the 
type of drive used, while those on the Sigma have an average 
access time of 75 ms. The software routines concerned with 
these moveable head disks take advantage of positioning 
optimization In both operating systems. However, the DEC-10 
Monitor also takes advantage of latency optimization. 

The peripherals which these two operating systems support 
are the usual, 1. e. , card! readers,! line prlnterst magnetic 
tapes, and Interactive terminals » all of various types. In 
addition, the DECsystem-10 also has DECtapes, random access 
magnetic tapes developed by DEC, which are bidirectional and 
redtandantly recorded. 

To support these hardware configurations both Xerox and 
DEC supply a software system which Is quite large. Both are 
modular and can be tailored for particular hardware configura- 
tions and for certain types of system usage. However, they 
still occupy a good percentage of main storage. Some numbers 
I found concerning UTS were 31K for the monitor, 16k for over- 
lays and 8K for tables which give an? ■ operating system of 55^» 
Therefore/ on an 80K system, only about 25K Is left for users. 
TOPS-10 for a 32-user system, for example* consists of a 23K 
monitor and 8K of table a f which give a total of 31K. This 

■■■-3- •. ■,;•''"-'■'■'■' 



would Increase by IK for five additional users. It would also 
Increase kK for remote batch stations and IK for another 
processor. Nevertheless! on a typical system with 32 users. 
If theie Is 6^K of memory, a 31K operating system leaves 33K 
of user core. 

Well, how do these operating systems ^o about allocating 
some of this available core to user Jobs? UTS allocates on t ' 
the basis of pages, where the pages are 512 words and are kept 
track of with a hardware map. TOPS-10, on the other hand, :- !.:L 
allocates in increments of IK or 102^ words. Under UTS when 
a user Job Is brought Into core and It needs several pages, it 
doesn't need to get contiguous pages. However, currently 
imder TOPS-10 with a KAIO processor, a user program can be 
separated into at most two non-contiguous segments positioned 
by dual hardware relocation; and protection registers. Each 
of these segments, one referred to as the low segment and the 
other as the high segment , has to be a number of lKr;bhunks 
that are contiguous in core. This constraint often requires, 
shuffling the other Jobs residing in core to consolidate 
unused core and make one contiguous chunk. This process, of 
course, does take some time and adds to monitor overhead. The 
KIIO processor, however, will use a paging scheme with a 512 ■ 
word page , i.e., when the software to take advantage of 
paging is released to the field. Just as a matter of interest 
here, I have an interesting time comparison concerning paging 
With the Sigma and DECsystem-10. A particular report claimed , 
that on a context switch, the Sigma memory map hardware had 
to be- completely reloaded and misht, take 200 us for a large 



program while DEC's KIIO processor simply switches page tables 
In less than 3 us. Nevertheless, whether It's pages or seg- 
ments, both of these operating systems still require that* the 
entire user program be In cpre before execution can begin. 

How large might some of . these ^obs be that have to be 
¥ brought Into memory? Well, due to the constraint on the 
number of bits allowed for addressing, the maximum number of 
words that a user can address under UTS Is 128K and imder 
TOPS-10, 256K. In some configurations there may be more 
physical memory than what the user can address. In others, 
the maximum size for a user program would bp physical memory 
minus the size of the resident operating system. . 

It Is possible, and often true In both systems, to have 
more than one user In core. Yet, unless a dual processor DEC- 
system-10 is considered, only one program can be In the execu- 
tion process at a particular time. Obviously, with several 
timesharing users and batch ;)obs there is quite a bit of 
contention for core in both systems. This problem is allevi- 
ated somewhat by having shareable, or reentrant, high segments 
Tmder TOPS-10 and shareable processors under UTS. An employee 
of Xerox stated that on a typical UTS system there were ^0 
shared processors and 30 non-shared processors , included in the 
systeim software. FORTHAN and. BASIC are shared processors, for 
example, but COBOL is not under UTS. Under the DEC-IO Monitor 
BASIC , FORTRAN , ALGOL, MACRO ( the assembly language ) , and C- ^ 
COBOL are shareable, along with several of the other utilities 
on the system. To illustrate this savings in core space, 
suppose there are 3 BASIC users. Instead of each of them 



having a 12K high segment of the BASIC compiler In core, only 
one copy need be In core saving ZkK* Under TOPS-10 any user 
can create a high segment and with care In programming can 
make It a usable shareable high segment. 

Since several Jobs could be In core under UTS or TOPS-10, 
how does the operating system decide which Job Is going to be 
executed next? First of all, a scheduling routine only con- 
siders as candidates those Jobs which are In a compute queue, 

f or as we might say; those Jobs which are ready to- run. UTS 
schedules Jobs In a round-robin fashion through the compute 
queue and assigns each Job one quantum of run time, or one t 
time slice, which Is usually set at 2 seconds but can be . : ■ 
changed^ If I understand correctly, there Is no bias here 
under UTS on the size of the Job. The DEC-10 Monitor has at 

'; least three normal run queues, called PQl, PQ2, and PQ3 (PQ 
meaning processor queue), and some systems, depending on the 
desires of the systems programmer or systems manager, have 
from one to 16 high priority queues (HPQ^s) . When the 
scheduler goes to pick the next Job to run. It checks the 
HPQ^s first. If there are any, starting with the highest. 
All Jobs which are ready to be executed and In an HPQ are 
executed before Jobs In the normal run queues. Of course, 
the privilege for running In an HPQ can be designated only, 
to certain users. This Is especially helpful to real time 
Jobs>« When there are no Jobs to be run In an HPQ, the 
scheduler, which Is Invoked every l/60th of a second, checks 
PQl for a Job. If there are none In PQl , it goes to PQ2 i if 



none there » 



it goes, to PQ3# The qimntunirun^ times for. Jobs 



coming from those three queues vary. Jobs from PQl get one 
half of a second, those from PQ2 and PQ3 get two seconds* 
When a ;Job Is first ready to be executed It will go Into an 
HPQ, If one was set and the' Job had the privilege to set It. 
Otherwise, It will go Into one of the three normal run queues 
depending on Its size. A Job up to ^K. goes Into PQl, between 
te and 16k Into PQ2, and otherwise Into PQ3. After a Job has ; > 
computed for a time equal to Its Initial quantum. It stays In . 
th6 same ttPQ if it»i ill ohe'i or it goes to the bottom of the 
m^\* V^Vv^^apijiv^l^ ^M#v\# <^<^)i W^i^^^ t^m\ tHJIi ht^wevex^i^o to the 
f^w^ ^t f^dt Allien, f^n^ v<|]|^y 1t«v¥>ox*t«ntlyi nil non*urQ Jobs 
go Into the front of PQl after they've gotten an I/O complete. 
Consequently, a compute bound Job will circulate In PQ2 and 
PQ3 and get to PQl only after doing I/O.; This scheme Is 
Usually good for the time shared user who is looking for quick 
response time or terminal I/O . 

Not only does size affect the Initial processor queue 
assignment In the DEC-10 Monitor, but It also affects the fre- 
quency of swaps for a Job. Since It would take a longer time 
to swap out a larger Job, those Jobs have a greater In core 
protect time o This In core protect time Is computed dynamically 
depending on the type of swapping device and the size of the 
job. UTS also has a psu^ameter called SQUAN, or swap quantum, 
which controls the frequency of swaps. However, I believe It 
is set by the systems programmer or systems manager, but I ,;• 
don't think it varies for the size of Job. - 
I Now what sort of file system do these Jobs work with? 
FirBt of all, UTS allocates file space on disk In granules. 



1. e., 512 words at a time, whereas TOPS-10 allocates in blocks 
of 128 w6rds» Allocating smaller chunks could lessen the 
amount of wasted disk space, but perhaps Increase overhead. 
Consequently, under TOPS-10 the systems programmer can change 
the allocation to be a certain multiple of 128-word blocks. 
The cataloguing scheme of UTS seems to be only one level,' and 
It extends over all the disk packs In^ the system. Under TOPS-10, 
however. It Is multi-level and can be over selected disk devices 
In the configuration. The hierarchy of these levels Is a 
master file directory which points to a user file directory 
which can point to subfile directories which can point to other 
subfile directories down to six levels. (This subfile scheme 
Is helpful for batch Jobs that are running under the same user 
numbers and creating or deleting files of the same name, since 
It eliminates the confusion. ) There can be up to eight of 
these hlerea?chies or file structures In a DECsystem-lO, and 
they can be public or private « It is also possible to remove 
a file structure from the system when It is running. As an 
example, a configuration with six disk packs could hav6:^:one3: 
pack as a private structure, one as another structure, and 
three of them together as another structure. 

Whether the files exist In the single level catalogue of 
UTS or the flexible scheme of TOPS-IO, they each have a pro- 
tection associated with them. This is to prevent misuse by 
unauthorized users. From what I could gather, UTS can allow 
certain users to read or write a file that already exists and 
can have a password associated with a f 11b • TOPS-10 has the 
ability to distinguish the creator of a file from those users 

-a-..' -'^^ ■■■■' •^- 



in the same project as the creator and from all other users* 

The creator of the file can then assign access privileges to 

three groups; 1. e«, himself, his project, and all others. 

These privileges range from to 7 and are as follows J 

i' 7 No privileges 
6 Execute only 



^ Read 



Append 
3 Update 
2 Write 
1 Rename 
Change protection 

where each number also gives the privilege of those higher 

numbers. For example, an access privilege of ^ allows one to 

append, read, and execute. A default protection is set for each 

file, and It ceui be chajiged by the systems programmer. This 

gives a pretty comprehensive protection scheme. 

With the great quantity of information contained in all 
these disk files, both systems must provide a method of file 
backup. In the event of disk failiires causing file losses i 
both systems have a method of saving files on magnetic tape 
and retrieving them when needed. In the event of a software 
crash, the DEC-10 Monitor doesn't seem to have too many pro-» 
blems preserving files, since it stores much of the file in- 
formation on disk. However, I've heard that UTS must deter- 
mine the status of disk files from an examination of core 
which might have been messed up by the crash. Thus, the con- 
tents of the^ disk might get lostii ' ,_ 

Crashes may not be as fatal as losing the contents of a 
disk, yet they are still frowned upon In any computer center. 
In environments where UTS eoid TOPS-10 run, several timesharing 
users can be Interrupted from their work when the system halts / 

. -9- 



and they receive no response at their terminals. This could 
cause several Irate users. Of course, both operating systems 
are continually being Improved to eliminate as many software 
crashes as possible. Also, measures are taken to provide 
quick recovery or reload procedures* error reports, meaningful 
crash analysis methods, debugging facilities and easy patching 
methods. The end result never seems to be good enough, though, 
:for all those users who expect perfection out of a computer I 
V Nevertheless, Improvements continue, often making It quite 
difficult to kiep pace with the most recent capabilities and 
techniques of an operating system. Therefore, very close 
study and a great deal of usage is necessary to become well 
acquainted with either UTS or TOPS-10. It also makes a paper 
of this nature no easy task, if one wants accxjrate facts. 
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